An improved class of chain type estimators for ratio(R) of two population means using two auxiliary characters has been proposed in the presence of non-response and their properties are studied. The expressions for bias and mean square error of the proposed class of estimators for R have been obtained. The optimum values of n , ' n and k have been obtained for the fixed cost 0 C C and also for the specified variance 0 V V  . The proposed class of estimators for R is found to be more efficient than the relevant estimators for fixed sample sizes and also for the optimum values of n , ' n and k for fixed cost 0 C C . For the specified variance 0 V V  , the expected cost incurred in the estimation of the proposed estimator is found to be minimum than the expected cost incurred the relevant estimators. The theoretical as well as empirical studies have been conducted which shows the efficiency of the proposed class of estimators with respect to the relevant estimators.
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Introduction
In the field of research in agriculture, biomedical sciences and socio-economic surveys, the use of information on the auxiliary character(s) are made to increase the precision of proposed estimators. For an example, the total no. of animals surviving in the forest can be estimated by multiplying the total area with the ratio of average no. of animals in different blocks with the average area of different block selected in the sample.
In case of incomplete response in sample surveys, some class of estimators for R have been proposed by Khare and Pandey(2000) and Khare and Sinha(2012) using auxiliary character in the presence of nonresponse in case of known population mean. Sinha(2002, 2004) have proposed the class of two phase sampling estimators for R in the presence of nonresponse using auxiliary character. Further Khare et.al(2012,13) have proposed generalized chain type estimators for the ratio of two population means using two auxiliary characters in the presence of nonresponse.
In this paper, we have proposed an improved class of chain type estimators for R of two population means using two auxiliary characters in the presence of nonresponse. The properties of the proposed class of estimators have been studied and a comparative study of the proposed class of estimators has been made with the relevant estimators. An empirical study has been given to observe the performance of proposed estimator for R with the relevant estimators in the case of fixed sample sizes, specified variance 0 V V  and fixed cost 0 C C . A comparative study of the proposed class of estimators is also made with the relevant estimators in case of specified precision for minimum cost. . We select a sample of size ) ( N n  from the population of size Nby using simple random sampling without replacement (SRSWOR) scheme of sampling and it is observed that only 1 n units are responding and 2 n units are not responding in the sample of size n for the study characters n non-responding units by using SRSWOR method of sampling and related information on the r units for ) 2 , 1 (  i y i value is collected by using personal interview method. Now using Hansen and Hurwitz (1946) Khare and Sinha (2004) have proposed the class of two phase sampling estimators for the ratio of two population means using auxiliary character with unknown population mean in the presence of non-response on the study character which has several estimator as a member, for example 2 g R 3 g R and which are given as follows: n units in the subsample of size n drawn from ' n using SRSWOR method of sampling.
Proposed Estimator
Further, Khare&Utkarsh (2015) have proposed some improved estimators for ratio of two population means using auxiliary character in two phase sampling in the presence of non response among which 2 1 R and R are given as follows: Khare et al. (2014) have proposed generalized chain type estimators for ratio of two population means using two auxiliary characters in the presence of non-response, which are given as follows:
where ( n drawn from population of size N using SRSWOR method of sampling. Khare et al. (2013) have proposed the improved classes of chain type estimators for ratio of two population means using the auxiliary characters in the presence of non-response, which are given as follows: 
, 2 satisfies some regularity conditions. Now we propose a more general class of chain type estimators for ratio of two population means using two auxiliary characters in the presence of non-response which is given as follows:
satisfies the following regularity conditions (i) Whatever be the sample chosen
assumes values in the bounded closed convex subsets R Q of five dimensional real space containing the points
and their first and second order partial derivatives exit and are assumed to be continuous and bounded in R Q . 
Bias and Mean Square Error of the Proposed Class of Estimators
we also have 
Noting that the expectation of the coefficients of 13) Mathematics and Statistics (2016) Vol. 3 No. 4 pp. 157-166 For simplification of (3.13), we observe that 
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Comparison Of The Proposed Class Of Estimator
From (4.3) and (4.4), we see that The proposed class of estimators * R has a large number of estimators as a member which will also attain minimum value of MSE for the optimum values of constants used in the estimator. It is easy to see that , * R the proposed class of estimators for R is more efficient than the relevant estimators. 
Determination of
The expected total cost of the survey apart from overhead cost is given by:
It is to be noted here that Khare and Utkarsh / Journal of Applied Mathematics and Statistics (2016) Vol. 3 No. 4 pp. 157-168 Now we define a function  for minimizing the ) ( i R MSE for the fixed cost to obtain the optimum values of n, n and k , The function is given as:
is the Lagrange's multiplier.
Now differentiating
 with respect to n, n and k then equating to zero we get the optimum values of n , ' n and k which are given as follows: 
Now neglecting the term of order ( 1  N ), we have:
V be the variance of the estimator ) ( i R which is fixed in advance. So we have
For obtaining the values of n , ' n and k and minimizing the average total cost C for the specified variance, we define a function which is given as follows:
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is the Lagrange's multiplier. Now differentiating  with respect to n, n and k and equating to zero, the optimum values are given as follows :
Thus expected total cost for the specified variance ) ( 0 V is obtained by putting the optimum values of n , ' n and k in (5.2) from (5.11) which is given as follows:
Now neglecting the term of order (
6. An Empirical Study 109 Village/Town/ ward wise population of the urban area under police-station-Baria, TahasilChampua, Orissa has been taken under consideration from District Census Handbook, 1981, Orissa, published by Govt. of India, (Sinha (2001) 
Conclusion
It has been observed theoretically as well as empirically that the proposed class of estimators * R for R is more efficient than the relevant estimators for fixed sample size and for fixed cost
It is also observed that the proposed class of estimators * R has minimum cost in comparison to the cost incurred in relevant estimators. Hence the proposed class of estimators * R is very much useful for the researchers working in the various fields of science and technology in terms of efficiency as well as cost.
